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ABSTRACT

Fifty five accessions comprising both local and exotic clones were assessed for their
resistance to field pest at Abarakata farm, CRIN. The accessions derived from Mambilla
plateau, CRIN out-station, Taraba State were screened for resistance to infestation by leaf
defoliators. Results revealed that there were significant differences among the accessions
in terms of the number of holes on the leaf and plant damage both in the dry and raining
season. On NGC15, NGC17, NGC19, C235, C357 tea clones recorded less number of
holes and total damage of leaves and thus considered highly resistant to field insect pests.
Based on the rating, clones NGC 8, NGC12, NGC14, NGC24, NGC27, NGC40, NGC41,
NGC42,NGC49, NGC50,NGC51, C68, C270,C318, C359, C377 were significantly
resistant to the insect infestations, while NGC18, NGC22, NGC23,NGC25, NGC26,
NGC29, NGC35,NGC47, NGC48, NGC53, NGC54, NGC55, C61, C136, C143, C228,
C236, C327, C353, C354, C369, C370 were moderately resistant. NGC13, NGC32,
NGC37, NGC38, NGC45, NGC46, C56, C74, C108, C363, C367 and C368 were the most
susceptible with the highest damage indices values (P<0.05). The range of each of the
resistance indices measured in the susceptible clones in both dry and wet season were

number of leaf damage (43-51)(37-46), number of leaf holes (18-19)(16-20).
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INTRODUCTION

Tea, Camellia sinensis L is an important
export crop dated back to about 3000BC but it
got to Nigeria by 1971 with commercial
cultivation on the Mambilla plateau. In a
commercial plantation, tea tree is commonly
established by seedlings as an intensively-
managed row crop (Colton et al., 2000). High
yielding plantations are influenced by many
agronomic factors and growing conditions
such as a continuous supply of moisture during
the growing season either from irrigation or
rainfall, adequate and balanced nutrition either
naturally provided in the soil or through
fertilizer input, a minimum level of pest and
disease attacks (Colton et al., 2000). Tea,
(Camellia sinensis L.) is a non-alcoholic
beverage drink which is native to Southeast
Asia (Njuguna, 1984). Dried and cured leaves
are widely used for a beverage, which has a
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stimulant effect due to caffeine. Green tea is
made from leaves steamed and dried, while
black tea leaves are withered, rolled,
fermented and dried. Steam distillation of
black tea yields an essential oil. Tea extract is
used as a flavor in alcoholic beverages, frozen
dairy, desserts, candy, baked goods, gelatins
and puddings (Leung, 1980). Camellia
sinensis L. thrives on the high altitude region
of Mambilla Plateau in Nigeria. Its production
has, however, been limited to the mountainous
area of Mambilla plateau, Taraba State. The
region is, however, limited in land area for tea
production because of other competing needs
such as cattle grazing, industrial use and
residential buildings. The annual tea leaf yield
from the Mambilla has become grossly too
low to meet the growing market demand for
tea. It becomes imperative to increase area of
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tea cultivation across South western the
Nigeria with different agro-ecosystem. Early
studies have shown clones 143, 236, 318 and
35 to be adaptable to lowland area (Omojola et
al., 2001) whose seedlings were brought from
Mambilla for the cultivation in Ibadan
(Oloyede et al., 2001). Evans and Turnbull,
2004 reported that a mixture of cultivated
clones provides greater stability in available
environment, less risk of pest and disease
attack, and increased vyield as diverse
genotypes can exploit different parts of the
site. Therefore, the choice of the number of
clones being used in a plantation depends on
the level of risk that can be taken by plantation
managers, clonal resistance to pests and
diseases attack and gene frequencies
associated with susceptible alleles (Bishir and
Roberds, 1999). Libby (1985) and Evans and
Turnbull  (2004) recommended that well
adapted clones to a particular site should be
used to maximize the advantages of clonal
plantations. Therefore, a multiple site clonal
trial should be established before the selected
clones are deployed to commercial plantations
to investigate clone-by-environment
interactions as the rank of clones might be
changed across various sites (Frampton and
Foster, 1993). This knowledge is necessary to
efficiently deploy clonal material (Frampton
and Foster, 1993). Several insect pests and
diseases have been identified in tea tree
plantations. However, the full pest complex of
tea tree remains unknown and the magnitude
of any pest attack depends on weather
conditions (Campbell and Maddox, 1999).
Colton et al., (2000) noted that only a small
number out of 100 insect species found in tea
tree plantations are considered as significant
pests by tea tree growers. The most common
pests are pyrgo beetle (Paropsister natigrina),
psyllids (Triozaspp), pasture scarabs (Diphuce
phalalineata), leaf hoppers, and African black
beetles (Colton et al.,, 2000). Zonocerrus
variegatus and Lagriavilosa damage the crop
by cutting off the commercially important
young shoot tips while Gryllus domesticus
cuts off both the shoot and root tips of tea
plants resulting in wilting, die-back and
sometimes death of the plant (Filani, 1984).

147
Helopeltis schoutedenii, Lygaeus festivus and
Aspavia armigera particularly cause damage
by sucking plant sap from young leaves, buds
and stem tips. In the process, they poison the
plants with their saliva. The injuries caused by
these pests result in the development of lesions
and necrosis at injured sites, wilting of plant,
die-back, fungal attack, and in severe
infestations, death of the plant (Filani, 1985).
However in the intensive cultivation and
production in Nigeria, some of the insect pests
which currently appear to be minor may
become major pests, with the attendant
modifications of the tea agro-ecosystem.
Future research efforts may therefore be
focused on the control of the various insect
pests, in relation to cultural operations and
environmental factors associated with tea
production.  Cultural operations such as
pruning cycle, leaf plucking and host-plant
factors including the nutritional status and the
presence or absence of certain flavor
compounds in tea plants (Sudoi, 1983 and
1987). The populations of some of the pests
are also known to be affected by climatic and
environmental factors (Danthanarayana and
Ranaweera, 1972; Sudoi, 1983 and 1985). This
investigation was to look into the possibility of
growing tea in the humid area of Ibadan taking
note of the prevalent insect pests.
MATERIALS AND METHODS
Study site
The study was carried out at the cocoa
germplasm plots, Abarakata farm located at
the Cocoa Research Institute of Nigeria
(CRIN) Headquarters in Ibadan, Nigeria.
Ibadan has an annual rainfall average of 2000
mm with a bimodal pattern. It is located in the
tropical rain forest ecosystem between latitude
7° 30°N and longitude 3° 54°E at an altitude of
200 m above sea level.
Sources of materials
Fifty-five tea clones were used for the study
and were brought from tea germplasm, out-
station, Cocoa Research Institute of Nigeria,
Mambilla, Taraba State in the first quarter of
year 2012 (Table.l). These are part of
imported seedlings to Nigeria from the warmer
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regions of Asia and South America (Opeke,
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Table 1. Some morphological features and source of tea clones tested for resistance to field
insect pests

S/IN | Clones Origin Source Leaf colour Leaf texture
1 NGC 8 Kenya CRIN Light green Smooth
2 NGC 12 Kenya CRIN Light green Smooth
3 NGC 13 Kenya CRIN Light green Smooth
4 NGC 14 Kenya CRIN Light green Smooth
5 NGC 15 Kenya CRIN Light green Smooth
6 NGC 17 Kenya CRIN Light green Smooth
7 NGC 18 Kenya CRIN Light green Smooth
8 NGC 19 Kenya CRIN Light green Smooth
9 NGC 22 Kenya CRIN Light green Smooth
10 NGC 23 Kenya CRIN Light green Smooth
11 NGC 24 Kenya CRIN Light green Smooth
12 NGC 25 Kenya CRIN Light green Smooth
13 NGC 26 Kenya CRIN Light green Smooth
14 NGC 27 Kenya CRIN Light green Smooth
15 NGC 29 Kenya CRIN Light green Smooth
16 NGC 32 Kenya CRIN Light green Smooth
17 NGC 35 Kenya CRIN Light green Smooth
18 NGC 37 Kenya CRIN Light green Smooth
19 NGC 38 Kenya CRIN Light green Smooth
20 NGC 40 China CRIN Deep green Smooth
21 NGC 41 Kenya CRIN Light green Smooth
22 NGC 42 Kenya CRIN Light green Smooth
23 NGC 45 Kenya CRIN Light green Smooth
24 NGC 46 Kenya CRIN Light green Smooth
25 NGC 47 Kenya CRIN Light green Smooth
26 NGC 48 Kenya CRIN Light green Smooth
27 NGC 49 Kenya CRIN Light green Smooth
28 NGC 50 Kenya CRIN Light green Smooth
29 NGC 51 China CRIN Deep green Smooth
30 NGC 53 China CRIN Deep green Smooth
31 NGC 54 Kenya CRIN Light green Smooth
32 NGC 55 Kenya CRIN Light green Smooth
33 C56 Kenya CRIN Light green Smooth
34 Cco6l Kenya CRIN Light green Smooth
35 C68 Kenya CRIN Light green Smooth
36 C74 Kenya CRIN Light green Smooth
37 C 108 Kenya CRIN Light green Smooth
38 C 136 Kenya CRIN Light green Smooth
39 C143 Kenya CRIN Light green Smooth
40 C 228 Kenya CRIN Light green Smooth
41 C235 Kenya CRIN Light green Smooth
42 C236 Kenya CRIN Light green Smooth
43 C270 Kenya CRIN Light green Smooth
44 C318 Kenya CRIN Light green Smooth
45 C327 Kenya CRIN Light green Smooth
46 C353 Kenya CRIN Light green Smooth
47 C354 Kenya CRIN Light green Smooth
48 C357 Kenya CRIN Light green Smooth
49 C359 Kenya CRIN Light green Smooth
50 C363 Kenya CRIN Light green Smooth
51 C367 Kenya CRIN Light green Smooth
52 C368 Kenya CRIN Light green Smooth
53 C369 China CRIN Deep green Smooth
54 C370 China CRIN Deep green Smooth
55 C357 China CRIN Deep green Smooth
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Field experiment

The experiments were carried out in the late
planting seasons of July-October, 2012-
2013.The land area was cleared manually
using hoe and cutlass and planted with
plantain (shade crop) a year before the
introduction of the tea seedlings so as to
provide adequate shade for the materials.
There were fifty five treatments within each
block with four accessions representing each
treatment in a randomized complete block
design. A plot of 100 m by 200 m made up of
three blocks of 25 m by 200 m each with 1 m
spacing between blocks was wused. The
seedlings were transplanted when the rainfall

was stable. Weeding and other cultural
maintenance were done as and when
necessary.

Data collection

Data were collected during both the seasons on
the number of leaf holes and plant damage.
Data generated were used to rank the clones
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according to their level of resistance using the
ratings of weighed average of damage
parameters as described by Azeez (2012):
Highly Resistant (1 — 1.99), Resistant (2 -
2.99), Moderately resistant (3 -3.99) and
Susceptible (4 - 5).

Statistical analysis

Data obtained were subjected to statistical
analysis of variance and difference means that
are significant were separated with Duncan
new multiple test.

RESULTS

Significantly higher number of holes was
recorded on NGC13, NGC32, NGC37,
NGC38, NGC45, NGC46, C56, C74, C108,
C363, C367 and C368 than on other clones.
However, fewer number of holes were
recorded on NGC15, NGC17, NGC19, C235
and C357 (Table 3).

Table 3: Categorization of 55 tea clones in CRIN germplasm, at Abarakata , CRIN
Headquarters Ibadan for Susceptibility/Resistance status

Number of
clones

S/N | Level of Resistant

Identity of Clones

1 Highly Resistant 5

NGC15,NGC17,NGC19,C235,C357

2 Resistant 16 NGC 8, NGC12, NGC14, NGC24, NGC27, NGC40,
NGC41, NGC42,NGC49, NGC50,NGC51, C68,
C270,C318, C359, C377
3 Moderately 22 NGC18, NGC22, NGC23,NGC25, NGC26, NGC29,
Resistant NGC35,NGC47, NGC48, NGC53, NGC54, NGC55, C61,
C136, C143, C228, C236, C327, C353, C354, C369, C370
4 Susceptible 12 NGC13, NGC32, NGC37, NGC38, NGC45, NGC46, C56,

C74, C108, C363, C367, C368,

The leaf eater caused numerous holes in the
leaves which resulted the reduction of
photosynthetic process. Corresponding high
damage was recorded on NGC13, NGC32,
NGC37, NGC38, NGC45, NGC46, C56, C74,

C108, C363, C367 and C368 due to the
combined effect of leaf and shoot insect borer.
Some also fed on the sap of the tea plant.
However the damage was intense that caused

the total removal of the leaf blade (Table 2).
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Table 2: Field insect pests of lowland tea plant

SN Insect pest Common Parts of the plant attacked
name

1 Zonocerousvariegatus Grasshopper Leaves

2 Lagriavillosa Leaf beetle Leaves

3 Helopeltisscoutedenii Tea mosquito Foliage

4 Dysdercussupersitiosus Cotton-stainer Leaves, buds & stem tips

5 Gryllusdomesticus Cricket Shoot and root tips

6 Lygaeusfestivus Leaf bug Leaves, buds & stem tips

7 Aspaviaarmigera Leaf bug Leaves, buds & stem tips

Table 4 shows that Tea plant damage was
significantly higher in 12 clones (NGC13,
NGC32, NGC37, NGC38, NGC45, NGC46,
C56, C74, C108, C363, C367 and C368) than
in others. No seed damage was recorded
onNGC15, NGC17, NGC19, C235, C357 but
this was not significantly different from the
quantity of damaged seeds in clones that are
resistant. Significantly higher number of holes
was recorded on NGC13, NGC32, NGC37,
NGC38, NGC45, NGC46, C56, C74, C108,
C363, C367 and C368 than on other clones.
However, fewer number of holes were
recorded on NGC15, NGC17, NGC19, C235
and C357 than on other clones (Table 4).

The leaf eater caused numerous holes in the
succulent leaves which caused reduction in
photosynthetic process. Corresponding high
damage was recorded on NGC13, NGC32,
NGC37, NGC38, NGC45, NGC46, C56, C74,
C108, C363, C367 and C368 due to the
combination effect of leaf and shoot insect
borer. Some also fed on the sap of the tea
plant. Due to enough moisture, more damage
was recorded on the clones because of the
intense effect of leaf and shoot feeder. Then,
the population of insect pests was more
abundant and therefore caused more damage
in rainy season.

DISCUSSION

Based on the number of holes and plant
damage in both seasons, the following clones
were susceptible to leaf defoliator attack:
NGC13, NGC32, NGC37, NGC38, NGC45,
NGC46, C56, C74, C108, C363, C367 and
C368. They are, therefore, more likely to
suffer severe losses when planted without
protection. Earlier reports have indicated that
farmers are not willing to protect tea plant
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because of the long time belief that it has
natural defense against the attack of insect
pest. This corroborated the findings by
Griffiths  (1991) who  reported that
effectiveness of reducing plant damage by
insects and both wild and domesticated
vertebrate herbivores are due to condensed
tannins present in the plants.

Though Campbell and Maddox (1999)
reported that the full complex of tea tree
remains unknown, magnitude of insect pests
attack the prevailing weather conditions. This
is also in agreement with the report by Colton
et al., (2000) who reported that only a small
number out of 100 insect species found in tea
tree plantations are considered as significant
pests by tea tree growers. The five most
resistant clones in this study were: NGC15,
NGC17, NGC19, C235 and C357. These
clones had fewer leaves holes and were free
from damage. The implication is that the
clones did not support the feeding by the
insect pests or tolerated the attacks of the leaf
defoliators. The highly resistance clones
represent 9. 09% of the total number of clones
screened for this experiment. The resistant of
these clones could be attributed to long time
belief of farmers that tea plant has a natural
defense mechanism against insects attack.
According to Harbourne (1984), plant tissues
high in tannin are largely avoided by most
feeders because of the astringent taste they
impart. In a similar experiment, various anti-
nutritional factors (secondary metabolites)
have been implicated in the seed resistance of
cowpea to bruchids (Gatehouse et al., 1990;
Macedo et al., 1993). From the study, the
leaves texture and composition did not support
the feeding habits of the insects in the resistant
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Table 4. Damage characteristics in seven five tea clones tested for resistance to field insect pests

SIN | Clones Dry season Raining season

Leaf damage | Leaf holes Leaf damage | Leaf holes
1 NGC 8 21fgh| 7de€ 12(;d§f 5bC
2 NGC 12 ZSefgh chef 13cdef 6bc
3 NGC 13 2@defah 19abed pgabed Zabe
4 NGC 14 2oefah bede oabed gebe
5 | NGC15 of 1 3 o
6 NGC 17 of of 4f 0°
7 NGC 18 Zlfghl lzabcd l8abcd 1531)
8 | NGC 19 of 10 5 o
9 NGC 22 343abcd gbede ggbed 142¢
10 NGC 23 2Qfhi 142bed ebed 1580
11 NGC 24 34@bed 102bed 150 gbe
12 NGC 25 3gabed 1 pabed 91 abed 1720
13 NGC 26 443b¢ gbode 46 1 e
14 NGC 27 pgedef bede 1 3bede 6be
15 | NGC 29 2081 6o’ 46° 13%°
16 NGC 32 512 1 52bed o gabed 20°
17 NGC 35 4Oabcd l4abcd 276\de 12abc
18 NGC 37 438cd 1.32bcd 3gbed 143
19 | NGC 38 5pebed 143 46° 20°
20 | NGC 40 25efn gbede 1400 s
21 NGC 41 llklmn 6cdef 24abcd 7abc
22 NGC 42 34abcd 6cdef lﬁbcde 5bc
23 NGC 45 45abc llade 44a 15ab
24 NGC 46 3gabed 10?bed 45° 112
25 NGC 47 44abc 163de 39ab 6bc
26 | NGC 48 24¢fah 1 42bed 23eed 132
27 NGC 49 l4ijkl Sdef 25abcd 15ab
28 NGC 50 38abcd 8bcde 23abcd 4bc
29 NGC 51 Ssab‘:d 5def 15bcde 6bc
30 | NGC53 45 1070 L7bcde o
31 NGC 54 Zlfghl 15ade 27abcd 5bc
32 NGC 55 225fgh GCdef 286\de 14abc
33 C56 502 1,02bed 46 1930
34 c61 26efgh 10abcd 25abcd 11abc
35 C 68 24°¢fah gedef 1.3bede Zabc
36 C74 39abcd 19ab 35abcd 20a
37 Cc 108 36abcd 12abcd 36abcd 20a
38 C 136 35abcd 10abcd 27abcd 6bc
39 C143 373b0d 1lab0d 37abcd 5bc
40 C 228 21 foni 182¢ gedef 15%
41 | C235 3 2 3f 1%
42 C236 l4abcd 13abcd 24abcd 7bc
43 C270 24¢fah pdef 1 5bede 6™
44 C318 179N 12bcd 1 gabed 5o
45 C327 45abc 8dee Slﬁde 14abc
46 C353 Zlefgh 7de€ 27abcd lzabc
47 C354 24efgh 13abcd 33abcd 6bc
48| c357 2 o 3 .
49 C359 46%0¢ 1030cd 46° 102be
50 C363 Zsefgh 6cdef lﬁbcde 5bc
51 C367 38abcd 18abc 25abcd l5ab
52 C368 38ade 18bC 2661de l5ab
53 C369 36abcd 14abcd 26abcd 6bc
54 C370 159hi1 1Oab0d 24abcd 15bc
55 C377 2Qfohi gbede o7abcd gbe

Means separated using Duncan new multiple test (P<0.05). Means followed by the same letter along a column are
not significantly different from one another
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clones compared to the susceptible ones,
suggesting the possible presence of anti-
nutritional or growth inhibiting substances in
the shoot of the resistant clones.

It is therefore likely that the resistance
recorded in the resistant clones in this study is
most  likely  attributable to  inherent
biochemical substances in the leaves (Sudoi,
1983 and 1985). Oparaeke (2005) however
attributed the lower attack of Gmelinaarborea
tree by insect pests to its high tannin contents.

However, the presence of the chemical
compositions may interfere  with the
physiological processes of feeding and

metamorphosis with the result that few instars
survive to adulthood. The level of insect
damage marked the significant differences
observed between resistant and susceptible
clones in the level of resistance, though the
early developing instars was reported more
vulnerable to the harmful effect of these
biochemical compounds (Azeez, 2012).

In a similar experiment, Bishir and Roberds,
(1999) stated that the choice of number of
clones being used in a plantation depends on
the level of risk that can be accepted by
plantation managers, intensity of pest attack,
level of clonal resistance to attack and gene
frequencies associated with susceptible alleles.
Therefore, the low level of clone susceptibility
to leaf defoliator shows that the insect is a
serious economic pest of tea plant on the fields
whose attack must be made a priority in crop
improvement program. There is also need for
periodic reassessment of clones resistant to the
defoliator since there is the possibility of the
existence of many species of insect pests that
defoliate the leaves arising from place of high
altitude to down south of low altitude (i.e.
between various zones in the country). The
identified resistant clones should be made
adaptable to the various intercropping systems
of the country, and be encouraged for
cultivation in the Southwest, Nigeria.

The working out of integrated control
strategies through the manipulations of the
cultural operations, the nutritional status, the
presence or absence of certain flavor
compounds in tea plants, the continous
research for high yielding tea clones which are

© 533

JBiopest 10(2):146-153 (2017)

152
reasonably tolerant to pests and diseases
coupled with the screening of non-residual
insecticides, particularly the pyrethroids and
other botanical insecticides should form the

basis for future entomological research
activities on the controlling tea pests in
Nigeria.
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